Award  Number:  DAMD17-03-1-0057 


TITLE:  Pharmacological  and  Nonpharmacological  Methods  of 

Treatment  for  Fragile  X  Syndrome 


PRINCIPAL  INVESTIGATOR:  David  H.  Perlmutter,  M.D. 


CONTRACTING  ORGANIZATION:  Children's  Hospital  of  Pittsburgh 

Pittsburgh,  Pennsylvania  15213 


REPORT  DATE:  February  2004 


TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  Public  Release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position,  policy  or  decision  unless  so 
designated  by  other  documentation. 


20040903  130 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  074-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining 
the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  including  suggestions  for 
reducing  this  burden  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of 
..  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington.  DC  20503 


2 .  REPORT  DA  TE  3 .  REPORT  TYPE  AND  DA  TES  COVERED 

February  2004  Annual  (1  Feb  2003  -  31  Jan  2004) 


4.  TITLE  AND  SUBTITLE  5.  FUNDING  NUMBERS 

Pharmacological  and  Nonpharmacological  Methods  of  DAMD17-03-1-0057 

Treatment  for  Fragile  X  Syndrome 


1.  AGENCY  USE  ONLY 

2.  REPORT  DATE 

(Leave  blank ) 

February  2004 

6.  AUTHOR(S) 

David  H.  Perlmutter,  M.D. 


7.  PERFORMING  ORGANIZE  TION  NAME(S)  AND  ADDRESS(ES) 
Children's  Hospital  of  Pittsburgh 
Pittsburgh,  Pennsylvania  15213 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


E-Mail:  perldav@chp .  edu 


9.  SPONSORING  /  MONITORING 

AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


10.  SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 
Approved  for  Public  Release;  Distribution  Unlimited 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Maximum  200  Words) 

Fragile  X  (FX)  syndrome  causes  behavioral  disturbances,  such  as  labile  mood,  anxiety, 
hyperactivity,  and  aberrant  behavioral  response  to  stress..  Affected  males  may  suffer  from 
leaning  disabilities,  attention  deficit  disorders,  retardation,  or  autism.  We  seek  to 
address  the  most  effective  methods  of  treatment  (pharmacological  and  nonpharmacological) 
for  the  symptoms  and  behavioral  problems  associated  with  FX  syndrome.  During  the  past 
year,  we  have  recruited  key  members  of  the  project  team  n  order  to  establish  a 
multidisciplinary  clinical  center,  and  outlined  a  near-final  treatment  protocol.  Community 
education  programs,  in  the  form  of  reference  libraries,  newsletters,  workshops,  lectures, 
and  support  groups,  have  been  implemented.  We  have  also  created  a  database  to  track  the 
frequency  of  he  disease  with  the  goal  of  guiding  future  treatment  through  evidence  based 
medicine. 


74.  SUBJECT  TERMS 

Learning  disabilities;  attention  deficit  disorder;  mood  lability; 
anxiety  states,  hyperactivity,  behavioral  response  to  stress 


15.  NUMBER  OF  PAGES 
13 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 

OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 

_ Unclassified  Unclassified  Unclassified  Unlimited 


NSN  7540-01  -280-5500  Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-18 
298*102 


Table  of  Contents 


Cover . 1 

SF  298 . 2 

Table  of  Contents . 3 

Introduction . 4 

Body . 4 

Key  Research  Accomplishments . 5 

Reportable  Outcomes . 8 

Conclusions . 8 


References 


Appendices 


9 


Annual  Report  DAMD  17-03-1-0057 

Pharmacological  and  Nonpharmacological  Methods  of  Treatment  of 
Fragile  X  Syndrome 


INTRODUCTION 

The  Child  Development  Unit,  Center  for  Neurosciences,  and  Division  of  Genetics  of  the 
Children’s  Hospital  of  Pittsburgh  (CHP)  will  seek  to  address  the  most  effective  methods  of 
treatment  -  both  pharmacological  and  nonpharmacological  -  for  the  symptoms  and  behavioral 
problems  associated  with  Fragile  X  (FX)  syndrome. 

This  program  will  feature  the  recruitment  of  children  with  this  disorder  in  order  to 
conduct  physiological  and  behavioral  testing,  with  the  goal  of  early  intervention. 

An  intervention  study  will  supply  groundbreaking  data  on  the  behavioral  phenotype  of 
children  with  FX  syndrome  for  a  national  registry  database. 

This  program  will  establish  a  basis  research  program  including  development  of 
genetically  engineered  mouse  and  primate  models  of  the  syndrome  to  determine  the  mechanism 
of,  and  potential  novel  treatments  for  symptoms  of  FX  syndrome. 

STATEMENT  OF  HYPOTHESIS 

Fragile  X  syndrome  causes  behavioral  disturbances  such  as  labile  mood,  anxiety  states, 
hyperactivity,  and  aberrant  behavioral  responses  to  stress.  Affected  males  may  suffer  from 
learning  disabilities,  attention  deficit  disorders,  retardation,  or  autism.  The  Child  Development 
Unit,  Center  for  Neurosciences,  and  Division  of  Genetics  at  the  Children’s  Hospital  of  Pittsburgh 
(CHP)  now  seek  to  address  the  most  effective  methods  of  treatment  -  both  pharmacological  and 
nonpharmacological  -  for  the  symptoms  and  behavioral  problems  associated  with  FX  syndrome. 
This  initiative  will  feature  the  recruitment  of  children  with  this  disorder  in  order  to  conduct 
physiological  and  behavioral  testing,  with  the  goal  of  early  intervention.  The  resulting 
“interventional  study”  will  supply  groundbreaking  data  on  the  behavioral  phenotype  of  children 
with  FX  syndrome  for  a  national  registry  database.  Finally,  this  initiative  will  establish  a  basic 
research  program  including  development  of  genetically  engineered  mouse  and  primate  models  of 
the  syndrome  to  determine  the  mechanism  of,  and  potential  novel  treatments  for  symptoms  of 
FX  syndrome.  Because  it  will  concentrate  on  behavioral  symptoms  that  also  occur  commonly  in 
non-FX  subjects  and  may  affect  the  behavioral  responses  to  stressful  conditions,  the  overall 
program  will  have  an  impact  on  military  personnel  as  well  as  children  and  families  affected  by 
FX  syndrome. 

OBJECTIVES 

1 .  To  establish  a  clinical  center  for  diagnosis  and  treatment  of  individuals  with  Fragile  X 
syndrome 

2.  To  develop  a  registry  for  Fragile  X  patients  and  their  families 
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3.  To  establish  a  basic  research  laboratory  dedicated  to  studies  on  the  pathobiology  of 
neurobehavioral  disturbances  in  Fragile  X  syndrome,  with  a  particular  focus  on  new 
genetically  engineered  animal  models  of  the  syndrome 

ACCOMPLISHMENTS  tYear  1  2/02/03  -  2/27/041 

Objective  1:  To  establish  a  clinical  center  for  diagnosis  and  treatment  of  individuals  with 
Fragile  X  syndrome 

•  We  have  recruited  a  director,  Dr.  Robert  Noll.  He  will  also  become  the  co¬ 
principal  investigator.  Dr.  Noll  is  an  internationally  recognized  NIH-funded  investigator 
with  considerable  experience  in  studies  of  behavioral  outcome.  He  has  just  been 
recruited  to  CHP  to  become  the  Chief  of  the  Division  of  Child  Development/Behavioral 
Pediatrics. 

•  We  have  appointed  a  Clinical  Director,  Dr.  Carol  Delahunty.  Dr.  Delahunty  is  board 
certified  in  Developmental/Behavioral  Pediatrics  and  has  extensive  experience  with 
children  affected  with  Fragile  X  syndrome  through  her  training  with  Dr.  Randi 
Hagerman,  an  internationally  recognized  expert  in  Fragile  X  syndrome.  She  regularly 
attends  the  International  Fragile  X  conference  and  serves  as  medical  consultant  to  a  core 
group  of  parents  and  is  actively  involved  in  the  development  of  a  Fragile  X  clinic  and 
parent  support  group.  She  is  a  member  of  both  the  National  Fragile  X  Foundation  and 
the  FRAXA  Research  Foundation. 

•  We  have  recruited  a  Nurse  Coordinator,  Susan  Van  Cleef,  who  has  extensive 
experience  in  coordinating  pediatric  clinical  service  lines. 

•  We  have  a  protocol  for  the  clinical  care  of  Fragile  X  patients  in  the  center. 

Neurobehavioral  Assessment: 

Children  with  Fragile  X  will  be  seen  by  a  psychologist  for  a 
comprehensive  evaluation  at  the  time  of  the  initial  evaluation  at  the 
Fragile  X  (FX)  Center.  The  evaluation  will  depend  on  the  age  of  the  child, 
development  level,  and  behavioral  differences. 

Behavioral  Consultation: 

Children  seen  in  the  FX  Center  will  be  eligible  to  receive  farther 
behavioral  consultation  services.  These  services  will  be  provided  by  FX 
Center  staff,  along  with  UCLID  trainees  and  graduate  students  enrolled  in 
the  Applied  Behavior  Analysis  program  (Department  of  Special 
Education,  University  of  Pittsburgh).  These  would  include  consultation 
with  parents  along  with  educators. 
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Comprehensive  Medical  Evaluation: 

Children  will  be  seen  yearly  for  a  medical  evaluation  completed  by  a 
developmental  /  behavioral  pediatrician  with  expertise  in  FX.  Individuals 
manifesting  specific  medical  problems  will  be  referred  to  appropriate 
specialists. 

Psychopharmacology  Evaluation: 

For  those  FX  children  who  are  possible  candidates  for 
psychopharmacologic  treatment,  a  consultation  will  be  available. 
Medication  management  will  be  available  for  those  families  if  distance  is 
not  prohibitive. 

•  We  have  developed  a  multidisciplinary  clinic  for  this  evaluation  and 
treatment.  Disciplines  represented  in  the  clinic  include  speech/language  therapy, 
occupational  therapy,  psychology  and  developmental  pediatrics  with  the  goal  of 
improving  functional  outcome  for  these  children. 

►  Speech/language  Therapists: 

Kristine  Campbell  (South  satellite) 

Melissa  Petyk  (North  satellite) 

Joyce  O’Keefe  (East  satellite) 

►  Occupational  Therapists: 

Kate  Mali  (South  satellite) 

Ken  Reichl  (CHP  Oakland) 

•  We  have  established  a  collaborative  relationship  with  the  genetics  clinic, 
including  the  referral  from  genetics  of  individuals  with  Fragile  X  syndrome  for 
evaluation  and  treatment  in  the  Fragile  X  clinic,  as  well  as  referrals  to  genetics 
clinic  of  children  with  Fragile  X  syndrome  identified  by  the  Child  Development 
Unit  for  genetic  counseling.  Families  with  affected  individuals  are  also  able  to 
learn  about  and  participate  in  any  research  studies  offered  through  the  genetics 
clinic. 

•  We  have  established  a  community  education  program  for  FX  syndrome. 

Fragile  X  clinic  team  members  are  offered  the  quarterly  newsletter  about  research, 
tips  on  behavioral  management,  and  information  about  upcoming  educational 
events  such  as  web  casts.  A  set  of  educational  materials,  donated  to  the  Fragile  X 
clinic  at  Children’s  Hospital  by  the  National  Fragile  X  Foundation,  forms  the 
basis  for  the  ongoing  development  of  a  lending  library.  This  library  is  currently 
available  to  Fragile  X  clinic  team  members  and  families  of  children  seen  in  the 
clinic.  The  families  can  use  these  materials  for  their  own  education  or  to  educate 
their  child’s  therapists  or  educators.  Additionally,  the  National  Fragile  X 
Foundation  has  provided  packets  of  information  to  be  provided  to  parents  of 
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newly  diagnosed  children  with  Fragile  X.  Dr.  Delahunty  has  established  a 
relationship  with  the  National  Fragile  X  Foundation  and  keeps  them  informed 
about  the  Fragile  X  clinic  at  Children’s  Hospital  of  Pittsburgh.  I  am  listed  in  their 
directory  as  a  professional  serving  children  with  Fragile  X  syndrome.  Persons 
calling  the  National  Fragile  X  Foundation  to  find  resources  in  Western 
Pennsylvania  or  the  surrounding  area  are  provided  with  this  information. 

Community  service  and  professional  education  about  Fragile  X  syndrome  has  included 
the  following: 

An  in-service  lecture  on  Fragile  X  syndrome  was  given  at  the  Children’s 
Hospital  South  satellite  location  to  speech-language  therapists  by  team  member 
Kristine  Campbell,  on  October  16, 2003. 

A  workshop  on  Fragile  X  Syndrome  was  given  by  Dr.  Carol  Delahunty  at 
Achieva  on  March  20, 2002. 

A  Pittsburgh  Fragile  X  Support  group  has  been  started.  Dr.  Carol 
Delahunty  serves  as  the  medical  consultant,  while  the  parent  leader,  Bob  Dudas, 
is  the  father  of  a  child  with  Fragile  X  syndrome  followed  in  the  clinic.  This  group 
has  been  actively  organizing  over  the  past  year.  The  group  has  a  list  of  email 
addresses  for  interested  families,  so  families  can  share  information  and  resources 
and,  if  desired,  set  up  “play  dates”  for  the  children.  Dr.  Delahunty  has  been 
working  with  Mr.  Dudas,  Candy  Smith,  Family  Supports  Director  of  the  Arc  of 
Greater  Pittsburgh,  and  Nancy  Murray,  President  of  the  Arc  of  Greater  Pittsburgh 
to  help  the  group  organize  and  identify  topics  of  interest  for  future  meetings.  The 
Arc  of  Greater  Pittsburgh  has  offered  meeting  space,  support  services  and 
refreshments  free  of  charge  to  the  group,  as  well  as  offering  to  house  a  lending 
library  of  materials  on  Fragile  X  provided  to  the  group  from  the  National  Fragile 
X  Foundation. 

Objective  2:  To  develop  a  registry  for  FX  patients  and  their  families 

•  We  have  developed  a  database  to  assess  the  frequency  of  different 
medical,  psychological  and  developmental  disorders  in  individuals  with  FX 
syndrome.  The  database  includes  mutation  status  and  IQ  test  results  as  well. 

This  will  allow  further  refining  of  the  recommendations  set  forth  by  the 
American  Academy  of  Pediatrics  in  “Health  Supervision  for  Children  with  Fragile 
X  syndrome”  (Pediatrics  Vol.  98,  No.  2, 1996,  pp.  297-300).  This  would  improve 
quality  of  care  by  primary  care  physicians  for  individuals  with  Fragile  X 
syndrome. 

Systemic  evaluation  of  responses  to  interventions  (medical,  developmental 
and  psychological)  to  guide  future  treatment  through  evidence  based  medicine. 

Evaluation  of  responses  of  individuals  with  Fragile  X  syndrome  treated  for 
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medical,  psychological  or  developmental  disorders  will  help  clarify  if  response  is 
similar  to  that  of  individuals  without  Fragile  X  syndrome. 

We  are  now  planning  the  following  goals  for  next  year. 

•  Development  of  clinical  research  programs  for  individuals  with  Fragile  X 
syndrome.  This  would  be  made  possible  by  increases  in  the  number  of 
individuals  with  Fragile  X  syndrome  served  by  the  clinic. 

•  Collaboration  with  existing  research  studies  in  progress  at  other  institutions  to 
increase  the  fund  of  knowledge  about  Fragile  X  syndrome.  Examples  are  the 
studies  of  the  Fragile  X-associated  Tremor/ Ataxia  syndrome  and  brain  tissue 
studies  through  the  M.I.N.D.  Institute  and  the  study  of  premature  ovarian  failure 
in  permutation  females  at  Magee  Womens  Hospital.  Dr.  Delahunty  has  been 
referring  interested  families  to  these  studies.  One  of  our  patients  with  Fragile  X 
syndrome  had  a  brain  tumor  resected,  and  his  donated  tissue  is  the  only  tissue 
ever  donated  from  a  brain  tumor  in  an  individual  with  Fragile  X  syndrome.  This 
child  is  the  only  individual  with  Fragile  X  known  to  have  had  a  brain  tumor  and 
researchers  were  very  excited  at  this  opportunity  to  study  the  presentation  of  the 
tumor  in  an  individual  with  Fragile  X  syndrome. 

Objective  3:  To  establish  a  basic  research  laboratory 

•  A  search  committee  of  Dr.  Perlmutter,  PI,  Dr.  Bob  Noll,  Chief  of  Child  Development, 
Dr.  Jerry  Vockley,  Chief  of  Genetics,  and  Dr.  Nina  Schor,  Chief  of  Neurology  has 
been  formed  and  several  potential  candidates  identified. 

REPORTABLE  OUTCOMES 


There  have  been  no  publications  or  grant  applications  this  year. 

CONCLUSIONS 

We  have  just  begun  to  set  up  the  clinical  center.  This  year,  we  plan  to  further  develop  the 
clinical  center,  establish  the  registry,  decide  on  two  research  protocols  and  recruit  the  basic 
scientist. 
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C.  Research  Support 
Ongoing  Research  Support 

NIH-NCI  ROl  CA  83936  Butler  (PI)  9/26/00  -  8/31/04 

Noll  (Site  PI) 

Title:  Cognitive  Remediation  for  Childhood  Cancer 

This  project  investigates  the  efficacy  of  a  multi-modal  Cognitive-Remediation  Program  (CRP) 
specifically  designed  to  improve  survivors’  attentional  deficits  which  occurred,  presumably,  as  a 
consequence  of  cancer  and  its  treatment.  A  randomized,  controlled  design  will  be  used,  and  we  will  also 
apply  an  analytic  strategy  that  permits  the  partial  differentiation  of  specific  improvements  in 
attention/concentration  from  nonspecific  factors  in  the  CRP.  Noll  is  the  site  principal  investigator  in 
Cincinnati  and  helped  with  development  of  the  research  plan  and  writing  of  the  grant  application. 

NIH-NIAMS  POl  AR  47784  D  Glass  (PI)  9/01/01  -  6/30/06 

Noll  (Project  2  PI) 

Title:  Psychosocial  functioning  of  adolescents  with  juvenile  onset  fibromyalgia. 

This  study  will  systematically  evaluate  psychosocial  adjustment  and  emotional  well-being  in  adolescents 
with  JPFS  compared  to  matched  classroom  comparison  peers  (MCCPs)  using  information  from  peers, 
teachers,  mothers,  fathers,  and  child  self-report  and  multiple  data  collection  strategies.  The  proposed 
research  will  compare  measures  of  (a)  peer  relationships,  (b)  emotional  well-being,  and  (c)  family 
functioning  and  parental  well-being  of  adolescents  with  JPFS  and  their  parents  to  MCCPs  and  their 
parents.  Noll  is  the  principal  investigator  of  this  project  and  developed  of  the  research  plan. 

ACS  -Vannatta  (PI)  07/01/03-06/30/08 

Noll  (Cl) 

Title:  Psychosocial  Outcomes  of  Pediatric  Brain  Tumor  Survivors 

The  goal  of  this  multi-site  project  is  to  evaluate  the  psychosocial  functioning  of  survivors  of  pediatric 
brain  tumors  and  their  families.  Tests  of  mediating  and  moderating  variables  will  be  conducted  to 
identify  specific  factors  that  can  be  manipulated  in  intervention  trials  to  ameliorate  difficulties  for  these 
families. 

NIH/NCI  ROl  CA  Kodish  (PI)  03/01/03-02/28/07 

Noll  (Site  PI) 

Title:  Improving  Consent  in  Childhood  Cancer  Trials 

The  goal  of  this  multi-site  project  is  to  improve  the  quality  of  informed  consent  in  clinical  trials  that 
occur  in  pediatric  oncology. 
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NIH/NCI  ROl  Sahler  (PI)  07/01/03-06/30/08 

Noll  (Site  PI) 

NIH/NCI 

Maternal  Problem-Solving  Training  in  Childhood  Cancer 

The  goal  of  this  multi-site  project  is  to  reduce  distress  in  mothers  of  recently  diagnosed  pediatric 
oncology  patients. 

NIH  K23  Zeller  (PI)  2001-2006 

Noll  (Co-primary  mentor) 

Title:  Exploring  barriers  to  treatment:  Pediatric  obesity. 

NIH  KOI  Mitchell  (PI)  2002-2007 

Noll  (Co-mentor) 

Title:  Depression  and  nutrition  in  pediatric  sickle  cell  disease. 


Completed  Research  Support 

NIH-NCI  ROl  CA  83267  E  Kodish  (PI)  1/21/99  - 12/31/02 

Noll  (Site  PI) 

Title:  Informed  Consent  in  the  Children’s  Cancer  Group 

The  specific  aims  of  this  study  were  to:  1)  generate  and  analyze  qualitative  and  quantitative  data  that 
will  inform  scientific  understanding  of  the  process  of  informed  consent  for  clinical  trials  in  childhood 
cancer;  2)  identify  potentially  vulnerable  sub-groups,  which  may  include  minorities  and  non-English 
speaking  parents,  who  may  benefit  from  targeted  interventions  to  improve  informed  consent,  3)  work 
together  with  a  group  of  parents  to  identify  barriers  to  informed  decision  making,  and  recommend 
measures  to  improve  the  consent  process;  and  4)  describe  similarities  and  differences  in  the  consent 
process  between  pediatric  and  adult  cancer  patients  who  are  candidates  for  clinical  trials.  Noll  was  the 
site  principal  investigator  in  Cincinnati  and  helped  with  development  of  the  research  plan,  analyses,  and 
manuscript  preparation. 

American  Cancer  Society  PS-99-270-0 1-PBP  Gerhardt  (PI)  7/01/99  -  6/30/02 
Noll  (Sponsor) 

Title:  The  impact  of  treatment  on  the  quality  of  life  of  childhood  cancer  survivors. 

This  was  an  initial  career  developmental  award  to  Dr.  Gerhardt.  The  primary  objective  of  this  work  was 
to  evaluate  the  social,  emotional,  and  behavioral  quality  of  life  for  children  who  are  long  term  survivors 
of  childhood  cancer  and  case  controls.  Noll  assisted  with  the  development  of  the  application  and 
mentored  Gerhardt  during  the  award. 
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